Chemical and genetic probes for analysis of protein palmitoylation.
Reversible protein palmitoylation is one of the most important posttranslational modifications that has been implicated in the regulation of protein signaling, trafficking, localizing and enzymatic activities in cells and tissues. In order to achieve a precise understanding of mechanisms and functions of protein palmitoylation as well as its roles in physiological processes and disease progression, it is necessary to develop techniques that can qualitatively and quantitatively monitor the dynamic protein palmitoylation in vivo and in vitro. This review will highlight recent advances in both chemical and genetic encoded probes that have been developed for accurate analysis of protein palmitoylation, including identification and quantification of acyl moieties and palmitoylated proteins, localization of amino acid residues on which acyl moieties are attached, and imaging of cellular distributions of palmitoylated proteins. The role of major techniques of fluorescence microscopy and mass spectrometry in facilitating the analysis of protein palmitoylation will also be explored.